Introduction
Physics education can be done well only with the application of new and effective teaching methods and techniques. The conceptual teaching is taking the most important place among these methods and techniques. Numerous studies have been conducted in the national and international literature to determine students' understanding of basic science concepts in recent years (Geban & Bayır, 2000; Kaya & Büyükkasap, 2004; Kaya & Kavcar, 2002; Carmichael et al., 1990; Pfund & Duit, 1991; Wandersee et al., 1994; Gilbert & Watts, 1983; Helm, 1980; Novak, 1977; Driver & Easly, 1978; Kaya, 2010; Demirbaş et al., 2011; Akyürek & Afacan, 2013; Üce & Sarıçayır, 2013; Sarı Ay & Aydoğdu, 2015) . One of the most important factors affecting concept learning is the preliminary knowledge that students have before teaching. Many studies in the literature show that students come from with a variety of prior knowledge and concepts related to scientific events that are different from those accepted by the scientific environments and this prior knowledge prevent students from learning scientific principles and concepts correctly (Griffiths & Preston, 1992; Andersson, 1986) . According to the constructivist learning theory, which is one of the most supported theory of learning in the last two decades, which has been put forth to explain how learning has taken place, the student makes new meaningful information by comparing it with the information he already has (Bodner, 1986) . For this reason, students 'preliminary information and if they have, their misconceptions should be revealed seriously and teaching should be planned with taking these considerations in mind. Such preliminary information is generally less logical, less precise, less common, and resistant to teaching than accepted scientific theories students build on this preliminary knowledge of their newly acquired knowledge. For this reason, if the preliminary information is erroneous, the information on them may be erroneous (Hewson & Hewson, 1984) . It is called conceptual change that these incorrect preliminary information that students have are replaced with correct information.
In order for the conceptual change to be realized:
• Students need to be aware of the inadequacy of their knowledge.
• Students need to understand the new knowledge given to them.
•
It is necessary for the students to find new information given to them sensitive.
• Students need to use new knowledge given to them to solve new problems they have encountered (Posner et al., 1982) .
The traditional method of concept teaching consists of steps such as giving the expression that expresses the concept to the student, making a verbal definition of the concept, specifying the descriptive and distinguishing qualities of the concept for the definition, and providing the student to find examples that are not included with the concept. This method is not effective enough to teach concepts; because in many concepts the distress is caused by the inability to make a definite verbal definition. Moreover, the traditional methods have other difficulties in terms of effective learning. To overcome these difficulties, it is necessary to know how the learning takes place so that a more effective learning can take place.
There are various learning theories that try to explain the ways in which the learners take place. Cognitive learning theory is the most accepted of these. Cognitive learning usually involves learning about concepts, principles, laws, theories, and the information related to the problemsolving process. In fact, there are three main parts in learning; cognitive, emotional and psychomotor skills. However, since there is a very close relationship between these three areas, it is difficult to distinguish them from each other with certain lines.
The misconceptions are rather personal experiences, results that are contrary to scientific facts and thoughts, that prevent learning meaningfully (Özkan et al., 2001) . For this reason, one of the main goals of today's science education is to help the students to establish and eliminate the misconceptions that they have. Investigations are still carried out in this area (Bilgin & Geban, 2001 , Büyükkasap et al., 2001a , Eryılmaz, 2002 , Esiobu & Soyibo, 1995 , Fetherstonehaugh & Treagust, 1992 Akyürek &Afacan, 2013; Üce & Sarıçayır, 2013; Sarı Ay & Aydoğdu, 2015) .
One of the most visible topics of science mistakes, especially in physics, is the concept of light. Concerning light, there are many researches that reveal many misconceptions. Findings from these studies related to the propagation of light, nature of light and reflection of light, have shown that students have conceptual misconceptions propagation of light, nature of light and reflection of light. In order to overcome this misconceptions, teachers must first try to determine the misconceptions, then they must concentrate on the misconceptions, offer new, logical and useful concepts, reinforce new concepts with experiential examples and even reorganize their curriculum programs taking into account their intuition and thoughts (Büyükkasap et al., 2001b , Kaya & Büyükkasap, 2004 , Akdeniz et al., 2000 Brown, 1992; Cansüngü & Bal, 2002; Carmichael et al., 1990) .
It has been shown that in studies on correcting concept misconceptions, it is possible to eliminate the students' misconceptions in the related physics and science subjects by using conceptual change texts, activities, computer-based course presentations and analogies and these misconceptions can be eliminated more successfully than traditional teaching methods , Brown, 1992 . It is known that students have preliminary information on various topics before entering the teaching process and that these preliminary information that students have are significantly different from the scientific information in the curriculum. Some of the main reasons for concept misconceptions are: wrong or incomplete perception of previously acquired concepts, that is, not conform to the scientific definition of the concept; have different functions in the scientific language of the concepts used in everyday language; that the establishment of appropriate learning environments while teaching subjects and concepts; that the appropriate learning environments are not established while the subjects and concepts are taught; that the concepts are presented without being linked to each other and often associated with everyday events.
The importance of concept teaching in the light of concept misconceptions is becoming more evident. "The nature, reflection and refraction of light", which is one of the main topics of science education starting from primary education, is the basic subjects in which students constantly struggle during their education. Hence, the better understanding of these basic subjects will be the benefit of the concept teaching. One of the most effective methods of concept teaching is the application of conceptual change texts and the conceptual change texts are likely to have a positive effect in the teaching of image formation in the plane mirror of geometric optics.
The purpose of this study is; to determine the science teacher candidates' misconceptions about image formations in plane mirrors and reflections, to prepare conceptual change texts from the findings, and to determine the effects of conceptual change texts on the elimination of misconceptions compared to traditional teaching methods.
Method
In the present study, quasi-experimental pretest-posttest control group research design was used as a quantitative research method in order to determine the effectiveness of conceptual change approach and the traditional method (Linn & Gronlund, 2000 , Fraenkel & Wallen, 2003 .
Preliminary test results were examined for assignment of experimental and control groups, and the experiment and control groups were specified randomly because there was no statistically significant difference between the two groups. The application of the Semi-Experimental Design is summarized in Table 1 . According to this table; the prepared test was first applied to both groups and then the lessons were processed according to the conceptual change approach in the experimental group while the lessons were traditionally processed in the control group and the same test was applied as a post-test of both groups. The sample of the study was composed of 92 science teacher candidates.
Groups
Pre 
Findings

Interpretations for the first question
At midnight, Ahmet is awakened by mosquito bites on his chin. He takes a flashlight and faces a mirror. In his darkened bedroom, if he wants to see his chin in the mirror very clearly, what should he aim the flashlight at?
_(A)
The flashlight should be aimed at the plane mirror.
_(B)
The flashlight should be aimed at his chin.
_(C)
The flashlight should be aligned parallel to the mirror.
_(D)
The direction in which the flashlight is aimed doesn't make any difference.
_(E) ___________________________________________________________
(2) Which of the following ray diagrams can best explain your answer in (1)? (Chen et al., 2002) .
It was seen that the students continued their misconceptions "The mirror must be illuminated in order to be able to see an object in a dark room." by 28.6% in this question. This misconception decreased by 5.7% after the implementation of the conceptual change texts. The pupils continued the misconceptions "In order to see an object in a plane mirror in a dark room, both the mirror and the object have to be illuminated." of 11.4%. This error decreased by 31.4% after the application of the conceptual change texts.
Interpretations for the second question
As shown in the figure, a plane mirror and a pencil are placed on top of a table. A boy and a girl sit side by side in front of the table, looking into the mirror. The relative locations of the pencil, mirror, boy and girl are shown on the right.
(1) Which of the following statements is correct? (Please check) _(A) The locations of the image seen by both students are the same.
_(B)
The location of the image seen by the boy is on the right side of that seen by the girl. _(C) The location of the image seen by the boy is on the left side of that seen by the girl.
_(D) ___________________________________________________________
(2) Which of the following ray diagrams can best explain your answer? (Chen et al., 2002) .
37.1% of the students have the misconception of "The image of an object is in extension of the gaze direction of the observer." This misconception was decreased by 14.2% after the application of the conceptual change texts.
Interpretations for the third question
A plane mirror and a pencil are placed on a tabletop. An observer is looking into the mirror to observe the image of the pencil. The experiment is performed in a darkened room. A lamp is the only illuminant inside the room.
(1) If the lamp is raised a little higher, what will happen to the location of the image of the pencil seen by the observer? Please check. _(A) It will move up. _(B) It will move down. _(C) It will stay in the same place.
_(D) ___________________________________________________________
(2) Which of the following ray diagrams can best explain your answer? (The dotted and solid lines indicate the light ray paths, before and after the lamp is raised.) (Chen et al., 2002) .
8.6% of the students continued the carry the misconception "If the light source is raised higher than the position the image of the object also slides up." It was observed that 2.9% increase happened after the application of conceptual change texts. 25.7% of the students continued the carry the misconception "If the light source is raised higher than the position the image of the object slides down." But this misconception was decreased in the rate of 22.9 after the application of conceptual change texts.
Interpretations for the fourth question
If the observer moves a little farther from the mirror while the lamp stays fixed, what will happen to the location of the image of the pencil seen by the observer?
(1) Please check: _(A) It will retreat from the mirror. _(B) It will approach the mirror. _(C) It will stay at the same location.
_(D) ___________________________________________________________
(2) Which of the following ray diagrams can best explain your answer? (The dotted and solid lines indicate the light ray paths, before and after the observer retreats from the mirror.) (Chen et al., 2002) .
It is seen that 20.0% of the students have carried the misconception "If the observer is retreats from the mirror, the image will also retreat." 14.3% of the students gave up these misconception after applying the conceptual change texts. Of the students, 17.1% said, "If the observer retreats from the mirror, the image of the object will approaches the mirror". The students have these misconceptions at the same rate after the application of conceptual change texts. _(E) ___________________________________________________________ (Chen et al.,2002) .
Interpretations for the fifth question
74.3% of respondents answered that they could not see the image of black ball. As a reason for this misconception of the students thought; 14.3% black balls absorb the heat, 20.0% the black balls do not emit light and 42.9% the image lines come from the observer.
Result and discussions
According to the findings obtained from the post-test results, the level of comprehension of teacher candidates after the application of conceptual change texts has increased considerably. This increase was 14% in the experimental group and 5% in the control group. Students' understanding levels of reflection of light are low. Because at the understanding level students can organize and interpret what they learn that is, the student can visualize the information presented to him in his mind and express it in different forms and different phrases. (Özcan & Oluk, 2007) . When the answers given by the students are examined, especially in the second stage of the questions in the test, the students could not express the information they had learned in different sentences. In addition, students were inadequate in expressing the information required to be given in most of the questions. The major misconceptions of students on the reflection of light are; "In order to see an object in a plane mirror in a dark room, both the mirror and the object must be illuminated.", "The image that occurs in the plane mirror moves by moving the observer and its size changes." and "The image of the black ball can not be seen in the mirror. These results are parallel to the results of other researchers. (Chen et al., 2002) . It is thought that it is important for teachers to emphasize the light source and show the observer in the picture while drawing drawings related to the image formation in order not to make such misconceptions that the students have had. In this study, in general, students' misconceptions about geometric optics can be reduced by 53% in total by applying conceptual change texts, but this change can only be realized at 34% in the control group where traditional teaching method is used.
The results shows that the lessons learned using conceptual change texts will be effective in understanding the concepts related to the subject. This results supported by the similar studies in which the effectiveness of the conceptual change texts is searched (Kaya, 2010 , Demirbas et al., 2011 , Akyürek & Afacan, 2013 , Üce & Sarıçayır, 2013 , Sarı Ay & Aydogdu, 2015 . Posner et al., (1982) suggests that science educators should consider the conceptual change process seriously and that conceptual change can be realized if the students be aware of the inadequacy of their knowledge, find new knowledge given her/him understandable and logical, and that students should use the new information given to her/him to solve the new problems (s)he has encountered. It has also been reported in several studies that the conceptual change texts are one of the effective teaching methods in solving the misconceptions that students have in science subjects (Pınarbaşı, 2002; Palmer, 2003; Chen et al., 2002) .
